Steep Slope Pipeline Construction Design,
Safety and Integrity Considerations
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K Preliminary Routing Analysis

Key Elements

Route Study:

Parcel Count
Major Roadway Crossings
Major Env Resource Crossings

Known Recognized Environmental
Concerns

Constructability
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E Preliminary Routing

Constructability

= Access Bty PStE R

= Materials Staging Areas %) %

Roanoke
River

= ROW width vs Constructability \
width

l Yellow Finch Ln.
/ W V4

\

P~
A

Hollow Rd.

. Proposed
“Spring pipeline __./

CRAIG

ROANOKE |

A

Hollow \8L)
Reservoir |.~~MONTGOMERY

Cove

FLOYD

Map detail |

/

&

o

MpNTGOMERY CO. | ROANOKE CO. /

eRd.
/ {,\)

Following the pipeline’s route

The numbers on the map above match the
numbers on the elevation chart below. The tallest
peak to the far right is Poor Mountain.

Pipeline —1

Slope 3

50 percent AVG. GRADE
74 percent MAX GRADE
2,330 LINEAR FEET

10 WINCHES NEEDED

Poor Mountain

Pipeline facing steep slopes

Mountain Valley Pipeline had hoped to establish a perma-
nent access road that would have crossed a conservation
easement on Poor Mountain. After the Federal Energy
Regulatory Commission rejected that plan, Mountain Valley
objected. The company said the mountain's steep slopes
would require extraordinary measures during construction.
The company said “three steeply-sloped areas along the
right-of-way ... would require up to 10 winch tractors daisy
chained together” to move a single load of construction
materials up and down the slopes.

Slope 2 Slope 1

44 percent AVG. GRADE 41 percent AVG. GRADE
58 percent MAX GRADE 67 percent MAX GRADE
1,810 LINEAR FEET 2,160 LINEAR FEET

8 WINCHES NEEDED 9 WINCHES NEEDED

- 66 percent AVG. GRADE -
754 LINEAR FEET

Elevation: 1,200 feet -

SOURCE: Mountain Valley Pipeline

The Roanoke Times



F] site Investigation

Overview

= Notified of Proposed
Route/Alt Routes

= Site Visit

= Data Collection

= Data Entry

<%




F] site Investigation

Site Visit and Analysis

= Collect Site Data

= Define Nature & Extent of
Resources

= Determine Conflicts /
Constraints

= State or Federal Water

Exposed Rock Shelves

Special Aquatic Site

Protected Species Habitat
FEMA Floodplain
Slope Seeps

= Upload Data to Database




E) Design

Overview: Erosion and Sedimentation Control

Consider regional requirements

Review requirements compared
to past lessons learned

Determine Installation method
Gather Contractor Input
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INSTALLATION NOTES:

—USE SILT FENCE CUTLETS ONLY WHEN
DRAINAGE AREA DOES NOT EXCEED 1/4
ACRE AND THERE IS A LOW AREA. USE
AS A REPAIR OF SILT FENCE FAILURES.

MAINTENANCE NOTES:
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E] Design

BMPs not in Georgia Manual for Erosion and Sediment Control

........................

! "
- - H -
~ = | | % S [——rt

o =N

_ — o — —_— e —— o — 1 P—————— v

8 ) — F kY s R - V: LN

I ! : ~ I —— ¢ 3

| s M
} | : { R L i
- - ~— - ~ " - ..\ - -

< - -y
— i - — £ - —
/ ' LS S !_7 L
~—~ S
[l ’I S L B PLAS Vi
— o S—— S . =
a £ "o 20
H .
L A wares S A
- CONNCTOw| 4 ™
- - - - - A / L,
T r -
> o . & / i
- - - T o - . e - - 4 |
- -~ ~ % - e A IR ) L
- S— . o trs - |
S, - - - - o~ o '
vom + wr O~ - - S Lelmyom
- . .- - - - - i .
=
— - aanden NOTF: SEDUENT POTS 7O A0 REVMIOATD FLLED IN AND

o—— s STABUZED ONCE CONETRUCTION & COMPLETE IN THE AREA

BOPTCT WA AT AR A T AMD AP TR A ST T 1D e O A T S L T R St MR T ¢ SRR SRR KL MR MO D e

ST s AN s VTR DROGS i on

Fon TEMIORANY ST0MM Wa TR COMVEYAMCE DETAR s )




E] Design

Erosion Prevention and Sediment Control Planning & Design

Utilized to meet
requirements of all
regulatory agencies and
associated permits

= Buffer Zones

= Reductions in
Workspaces

= Avoidance of ESA

Use of authorized ECDs
creatively
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Regulatory Considerations: Local, State, and Federal Permits

State Permitting Agencies
= Construction Stormwater Permits
= Hydrostatic Testing/Dewatering Permits

City and County Jurisdictions
= Land Disturbance Permit
= FEMA Floodplain Encroachment Coordination

= Locally Regulated Aquatic Buffer
Encroachment Coordination

Federal Agencies
= US Army Corps Of Engineers
= Federal Energy Regulatory Commission
= US Fish and Wildlife Service




I Construction

Specific Area Work Plans

APPROXIMATE STA 333+00 TO APPROXIMATE STA 334+00
] ] n
. g
confl rm the des' n ca n be bu I It as The following pipeline installation construction process will be followed during the installation of the

d esi n ed Bluestong Loop 30-inch outside diameter (0D pipeline, The pipeling right-of-way (ROW) will be clearad
g and graded from approximate STA 33300 to approximate STA 33400 to Tacilitate the installation of the
30-inch OD steel pipeline. All necessary erosion control devices (ECDs) will be installed along the steep

| co nSider SpeCifics for areas Of h igh slope pipeling installation ROW. The pipeling trench will be excavated and the trench bottom will be

prepared by installing earth filled bags in the bottom of the wench to protect the pipe from engaging any

safety h aza rd . rocks or debris lying in the bottom of the trench. Approximately 100 feet of the 30-inch OD steel line pipe
will be strung, bent, welded, x-rayed, and coated, in one single continuous section, beside the excavated
trench. The approximately 100 foot 30-inch OD pre-fabricated steel pipe section will be secured with pipe
to sub grade cable anchors to ensure the pipe section will remain in place prior to lowering in the pipe
section in to the trench, The 30-inch OD pre-fabricated pipe section will then be inspected for coating
holidays, pipe lowering in operations will be completed and the trench breakers installed. The pipe will be
mechanically padded. and backfill of the trench will be completed. Permanent water bars will be installed
and the final grade and ROW restoration of the pipeline ROW will be completed. The lowered in pipe
section will then be tied in to the previously installed 30-inch OD steel pipe at approximate STA 333+00.
The tie in weld will be x-rayed, coated, and inspected for coating helidays. Excavator shaker buckets will
be used to pad the pipe with fine spoils at the tie in locations to protect the pipe from any rocks in the
backfill materials.

The installation of the pre-fabricated 100 foot 30-inch OD steel pipe section will not require any tie in o
be performed on the steep slope.

Due to the abundance of rock ledges and rock outcroppings, winch tractors with 1-'4 inch or larger winch
cables will be utilized to enhance equipment stability when equipment is engaged in any work being
performed on the steep slope. All mobile equipment operators will ensure they wear a seat belt at all times
during any steep slope construction operations.

All temporary water bars and slope breakers will be graded smooth prior to any equipment or vehicles
traveling up or down steep slope, but replaced at the end of each workday,




I Construction

Regulatory Requirements Require Additional Workspaces
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I Construction

Hazard ldentification VS. Hazard Avoidance

Hand cut guidance
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I Construction

Full Range of CA, Inspection, and Compliance Services

= Construction Oversight = Vegetation Restoration Plans
= SWPPP and BMP Design = Environmental Inspections
Administration = Punch List and Close-out




I3 High Hazard Area Monitoring

Geo-Hazards

= Modeling of complex soil/slope interactions
= Assess stress, strain, and fatigue

= Simulate subsidence/landslides

= Smart Pigging

= Predict future performance/maintenance

= Allow for scheduling routine maintenance

= Allow for forecasting and capitalizing maintenance
costs

Sersmae flt
Landslude



Successful Team’s Services

Program & Project Management

Environmental &
Regulatory Expertise — & Data Management

Construction &
Inspectors

Full-Service Design
Capabilities
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Steep Slope Pipeline Construction Design, Safety and Integrity Considerations

February 14, 2022




